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0.$3mm$ $\omega_{C}/2\pi\sim$ GHz gyration , $\nu_{T}/L\sim$ MHz
. $E$ , $B=B\hat{z}$
. , $ExB$ ( )
, $u=(ExB)/B^{2}$ . ,
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\S 3. Euler [11
, .
, $Il=\hat{z}\cross\nabla\phi/B$ . $\sigma=\hat{z}\cdot\nabla\cross u=\nabla^{2}\phi/B=en/\epsilon_{0}B$
. Poisson . $\nabla\cdot u=0$ .
$\partial n/\partial t+l\iota\cdot\nabla n=0$ , $e/\epsilon_{0}B$ , $\partial\sigma/\partial t+u\cdot\nabla\zeta=0$
. Euler , $u=\hat{z}x\nabla\psi$ ,




$\epsilon_{0}ExB$ . [61 , $r=w$ ,
$L_{-,\backslash }= \sum_{j}mu_{\theta}r_{j}+\int dz\int_{0}^{w}drr\oint d\theta\hat{\theta}\cdot(\epsilon_{0}ExB)$
(1)
. Poisson
, , 1% . [1,7,81
$N$ , ,
$L.,$ $= \frac{eB}{2}(Nw^{2}-\sum_{j}r_{\dot{j}}^{2})=\frac{eB}{2}(Nw^{2}-\int dz\int_{0}^{w}drr^{3}\oint d\theta n(r.\theta))$ (2)
. $\iota(r,\theta)$ 2 ,
. (2) 1 .


































3 ( ) (2) 2 $L(r)$ $\Gamma_{L}(r)$
$L(r)= \int_{0}^{2\pi}d\theta n(r,\theta)r^{3}$ , $\Gamma_{L}(r)=\int_{0}^{2\pi}d\theta n(r,\theta)r^{3}\nu_{r}(r.\theta)$ (3)
, 6 .
$L(r)$ $7mm$ . ,





, , , .
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, (2) , $L(r)$
































1 5 . ( )
( ) . 8
. [13,141 $m=5$ $13\mu$ 5
. ,
. , 3 $15\mu$
. .
4 . $(21\mu s)$ , ,
, .
$S\mu s$ 13 15 21 23
$\iota_{*,-}^{l\iota_{l}}$
$\alpha^{Y^{\backslash }}\cdot-\alpha_{l^{\backslash }}$,





8 hollow diocotron , ,
, . [141





, free-decaying turbulence .
8 ,
9 . 8 $(5\mu_{S})$ hollow





3 (coherent vortices) .
,




$\epsilon(k)=-\int_{k_{Nt1\hslash}}^{k}dk\frac{\partial E(k)}{\partial t}$ , $\eta($ $)=$ -$\int_{k_{1j_{l1}}}^{k}dk\frac{\partial Z(k)}{\partial t}=-\int_{k_{ill}}^{k}dkk^{2}\frac{\partial E(k)}{\partial t}$ (4)
10 .
10. 9 [161
5 $k_{in}j\approx 500/m$ $\epsilon(k)$












$- 3$ . [15] 9 , ,
. , $- 3$ . ,
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Euler $ExB$ \S 1 .
( ) , $\rho$ ,
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, , free decay turbulence
? 1995 UCSD Fine ,
. [161 , , 1995 .
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, UCSD Jin &Dubin ,





, $\tau=t/t_{0}$ , (6) .
$\frac{d\overline{n}_{c}(\tau)}{d\tau}=-\gamma\exp[-\frac{\overline{n}_{c}(1)-\tilde{n}_{c}(\tau)}{\gamma}]$ (8)
, $\gamma$ , Boltzmann
$\eta(\tau)=\exp[\tilde{n}_{c}(\tau)/\gamma]$ , $\eta_{1}=\eta(]),$ $U(\eta)=\eta^{3}/3$ , (8) .
$\eta_{1}\frac{d\eta}{d\tau}=-\eta^{2}=-\frac{d}{d\eta}U(\eta)$
(9)
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